Hyperhomocysteinemia and sudden cardiac death: potential arrhythmogenic mechanisms.
Elevated levels of serum homocysteine (Hcy) resulting in hyperhomocysteinemia (HHcy) have been implicated in cardiac pathological conditions including: coronary heart disease (CHD), acute myocardial infarction, arrhythmogenesis and sudden cardiac death (SCD). The mechanisms by which HHcy leads to arrhythmogenesis and SCD are unknown. Novel findings indicate that Hcy is an agonist of the N-methyl-D-aspartate receptor (NMDA-R), known to be present in cardiac tissue, and when activated, increases intracellular calcium leading to increased cell excitability. Also, HHcy induces oxidative stress in cardiac cells and activates matrix metalloproteinases (MMPs) that degrade cell membranes and proteins. Here we review the literature relevant to HHcy-induced oxidative stress leading to cardiac tissue remodelling that may adversely affect cell-to-cell impulse conduction, in particular on the heart's specialized conduction system, and may provide substrate for arrhythmogenesis and SCD. Efficacy of B vitamin supplementation in patient populations with HHcy and CHD is also reviewed.